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Abstract 
Due to the increasing energy and environmental concern in the world, one must look for alternatives to non-
renewable energy resources and the polluting fossil fuels. The renewable energy sources play an important role in 
electricity generation as well as many other useful applications. Various renewable energy sources like wind, solar, 
geothermal, ocean thermal and biomass can be used for generating electricity and meeting our daily energy demands. 
The solar energy can produce most of the world's requirements of the energy that is produced by the sun and 
collected on earth. Clean and sustainable energy protect our environment. The solar energy system with economical 
lighting (LEDs) can be used for lighting the production hall and inventory stores to reduce the energy consumption 
(watts) to less than a quarter of the normal  consumption (high pressure, light HPL) and that will  reduce the cost of 
energy. In addition, using the sun tracker will increase the efficiency of overall daily output of the solar panels more 
than 34% of the fixed panel. This will make the system more reliable and more economical.  
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction  
Renewable energy sources play an important role in electricity generation. Various renewable energy 
sources like wind, solar, geothermal, ocean thermal and biomass can be used for generating electricity 
and meeting our daily energy demands. The current solar power technology has a little chance to compete 
with the fossil fuels or large electric grids. Today’s solar cells are simply not efficient enough and are 
currently too expensive to manufacture for large-scale electricity generation. However, potential 
advancements in nanotechnology may open the door for the production of cheaper and slightly more 
efficient solar cells. Each day, the sun rises in the east, moves across the sky, and sets in the west. A solar 
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cell can be produced to face the sun throughout the whole day, and then it can receive the maximum 
amount of sunlight possible and convert it into the more useful energy form. Therefore, sun tracker 
systems can be used to increase the efficiency of the power generation networks.  
In the world, to increase the energy needs and environmental concern, one must looked for alternatives 
to non-renewable energy sources and the polluting fossil fuels. An alternative is solar energy that can 
produce most of the world's needs of energy. Solar energy is defined as the energy produced by the sun 
and collected on earth. Solar energy is clean and sustainable that helps to protect our environment. It does 
not pollute our air by releasing carbon dioxide, nitrogen oxide, sulpher dioxide or mercury into the 
atmosphere, like many traditional forms of electrical generation power plants. It does not contribute to the 
global warming and the acid rains. Solar cells connected in series have a higher voltage while those 
connected in parallel produce more currents.  
The French physicist A. E. Becquerel, [6], recognized the photovoltaic effect in 1839. The 
photovoltaic cell was developed in 1954 at Bell Laboratories. The highly efficient solar cell was first 
developed by Daryl Chapin, Calvin Soother Fuller and Gerald Pearson in 1954 using diffused silicon P-n 
junction [6]. 
The range of applications for solar energy increases with the improvement of the materials and 
methods used to harness this power source. Several factors affect the efficiency of the photovoltaic power 
system. Major influences on the overall efficiency include the solar cell efficiency, intensity of the source 
radiation and storage techniques. Solar panels will save money in the large run environment, where they 
depend on the amount of the sunshine a home or shade receives, and how much electricity is used.  
In this paper, the advantages and disadvantages of using solar energy and the possibility to reduce the 
cost and environment problem are outlined. In addition, the ways of reducing the energy consumption rate 
(watt) and the cost of maintenance by the use of solar energy systems with an economic lighting. This is 
called (LEDs), which are employed for the lighting of the production hall and an inventory shade that 
require a large amount of lighting. Using the economical lighting scheme will reduce the consumption of 
energy (Watts) to less than a quarter of the normal energy consumption (traditional) and that will reduce 
the cost of the energy, which means that there is a feasible study by using the economic lighting. In 
addition, the paper will focus on the sun tracker system that makes the cost of the solar energy system and 
its design for the production hall and the inventory shade, worth the investment in comparison with the 
traditional power plants. The parts of the solar power system include the solar panel, charge controllers, 
batteries and invertors, etc. 
2. Solar Power System 
Today’s solar cells are simply not efficient enough and are currently too expensive to manufacture for a 
large-scale electricity generation. There are many applications for the photovoltaic cells (PV) such as 
building integrated PV, cathodic protection system, water pumping, the electric fences, the remote 
lighting systems, rural electrification, water treatment systems, ocean navigation aids, remote monitory, 
and telecommunication systems, [7 and 8]. In addition, the solar energy has many advantages such as free 
pollution, very silent, and easy installation. It is a renewable resource and economical energy supply. In 
the meantime, it has some disadvantages like availability during the day only, its production of a DC 
power that needs to be converted to an AC power thus increasing the energy penalty. The solar power 
cannot be created at night and it requires a large area.  
The following table shows the specifications and capacity of solar power plants for a grid and an off 
grid application for capacity ranges from 100 KW to 1.0 MW during the daytime supply of solar power, 
[1]. 
 
 
 
Ahmad K. Jassim and Fouad K. Abood\ / Energy Procedia 14 (2012) 1811 – 1818 1813                      A. K. Jassim et al. / Energy Procedia 00 (2011) 000–000 
Table 1. The specifications and capacity of solar power plants for a grid and an off grid application for a 
capacity range from 100 KW to 1.0 MW during the daytime supply of solar power, [1] 
 
Model 
Solar Power 
Installed Capacity 
(KW) 
Daily Output 
With        
SSM-1000  
(MWH) 
Total No. of 
36V 250W Solar 
Panels  (Nos.) 
Total No. of SSM-
1000 Solar 
Modules      
(Nos.) 
Area Required 
by SSM-1000 
Modules (m2) 
SPG-100 100 1.0 400 100 32 X 50 
SPG-150 150 1.5 600 150 48 X 50 
SPG-200 200 2 800 200 64 X 50 
SPG-400 400 4 1600 400 64 X 100 
SPG-600 600 6 2400 600 96 X 100 
SPG-800 800 8 3200 800 128 X 100 
SPG-1000 1.0 MW 10.0 4000 1000 160 X 100 
3. Inverter  
The inverter is an electrical device that converts the direct current (DC) into an alternating current (AC), 
the converted AC current can be at any required voltage and frequency with the use of appropriate 
transformers, switching and control circuits. There are two types of solar cell inverters which are the large 
and the micro inverters, [5]. The large inverters are located near the building electrical panel to convert 
the DC current and send it to the building and disconnect it from the local utility, [5]. The micro inverters 
are used instead of the large inverters that are installed in each solar panel to convert the DC into an AC 
directly before leaving the panel, [5]. 
4. The Sun Tracker    
The sun tracker is defined as a mechanical device that rotates and / or tilts the PV modules in the direction 
of the sun. It consists of an actuator motor and a positioning mechanism. The sun tracker can keep the 
solar panels correctly oriented at the sun all day long in order to generate the maximum power from the 
solar panel in order to receive the maximum amount of sunlight during the day. By using a sun tracker, 
the overall daily output of the solar panel is about (34%) more than that of a fixed panel, which makes the 
system more reliable, and more economical. The designed service life of the sun tracker is more than 20 
years, [1]. 
5. Economical Lighting 
Before explaining and comparing the economical lighting (LED) with traditional lighting (HPL and 
HPSL), it is necessary to explain the specifications of a traditional light. Table 2 shows the specifications 
of a High Pressure Light (HPL) and Mercury light, [2]. Then table 3 shows the specifications of an 
economical light (LEDs) and figure 1 shows the picture of (LEDs) light with a concentrator, [2]. 
             Table 2. Specification of traditional light (HPL) and Mercury Light 
              
 
 
 
Model watts Color Temp. (K) 
Lumens
(lm) 
Working life 
(Hrs.) 
GGY125-ED 125 4100 5100 >5800  
GGY250-ED 250 4100 11000 >8000 
GGY400-ED 400 4100 21000 >8000 
GGY750-ED 750 4100 41000 >8000 
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Table 3. The technical specification of light source by using LED High Bay 
 
LED 
Luminous 
Efficiency 
(lm/w) 
Power 
Factor 
Color 
Temp. 
(K) 
Light design 
Working 
Temp. 
deg. C 
Storage 
Temp. 
deg. C 
IP 
Grade 
Working 
life 
(Hrs.) 
85-95 >0.9 3200-3500 
5500-6000 
7000-8000 
LED 
+ 
LIGHT 
Distribution  
-40 to + 55 -25 to +65 IP 45 >50000  
        
Fig. 1. Economical light LEDs with concentrator 
6. Design of an Economical Lighting for the Production Hall and the Inventory Shade 
There are different sizes and capacities of the economical lights (LEDs) that can be used to replace the 
traditional light (HPSL or HPL) as shown in table 4 and 5 below [1]. 
Table 4. Specification of the Economical lights (LEDs) that are used to replace the traditional lights I. 
 
Model SOSM-48 SOSM-60 SOSM-72 
Equivalent to HPL/HPSL(watt) 150W/70W 250W/150W 400W/250W 
LED wattage (watt) 48W 60W 72W 
LED output rated (Lumens) 5280  6600 7900 
LED output with secondary concentrator (Lumens) 9600 12000 14000 
Light intensity at center (Lux at 9 m) 26 33 38  
Distance between poles (meter) 30 30 30 
 
Table 5. Specification of the Economical lights (LEDs) that are used to replace traditional lights II 
 
Model MOS-750-S48 MOS-900-S60 MOS-1000-S84 
Equivalent to HPL/HPSL(watt) 150W 250W 400W 
LED wattage (watt) 48W 60W 84W 
LED output rated (Lumens) 5760 7200 10080 
LED output with secondary concentrator  
(Lumens) 
15000 18000 25000 
Light intensity at center (Lux) >40 >40   >40  
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The following are some designs for lighting of a production hall and inventory shade by using the 
economical lighting (LEDs) instead of the high pressure light (HPL) as shown in figures 2, 3, 4, 5 and 6 
to reduce the energy consumption (watts) and save money, [2]. 
6.1. Area of roof in one position =14*60=840 m2 
                                                 
Fig. 2. Dimension and shape of production hall and inventory shade with roof area 840 m2 
 
 
 
Fig. 3. Design and distribution of production hall and inventory shade with roof area 840 m2   (First option) 
 
 
 
Fig. 4. Design and distribution of production hall and inventory shade with roof area 840 m2 (Second option) 
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Table 6. Technical specification of economical light of production hall and inventory shade with area 840 
m2 [2] 
 
Model No. No. of LEDs 
No. of 
Batteries 
No. of 
controller 
No. of 
solar panel 
Hour's operation 
per day (hrs.) 
Batteries         
backup  
A 10 10 10 10 10-14 2-3 
B 24 12 12 12 10-14 2-3 
6.2. Area of roof in one position =16*90=1440 m2 
The following is another design for the economical lighting (LEDs) in the production hall and inventory 
shade with an area equal to (1440 m2). 
 
Fig. 5. Dimension and shape of the production hall and inventory shade with a roof area of (1440 m2) 
 
Fig. 6. Design and distribution of production hall and inventory shade with roof area 1440 m2  
. 
Table 7. Technical specification of economical light of production hall and inventory shade with area 
equal to 1440 m2 [2] 
 
Model No. No. of LEDs 
No. of 
Batteries 
No. of 
controller
No. of 
solar panel 
Hour's operation 
per day (hrs.) 
Batteries         
backup 
A 27 27 27 27 10-14 2-3 
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7. The Cost of a Solar System 
The solar panels are the most important and vital part used to generate power by the use of sunlight. 
The solar panel provides electricity for commercial and residential applications. The cost of solar panels 
varies according to the output (watts), the physical size, brand and many other factors including durability 
and certification, [3 and 4]. 
The solar panels cost is generally calculated in dollar per watt. The unit (watt) is correlated to the 
output of electricity that is generated. The physical size also varies according to the electrically generating 
capacity of the panels. The durability is one of the most crucial factors when analyzing the cost of the 
solar panels. Various companies give a warranty. Nevertheless, one needs to be careful when the savings 
are not more than or equal to what one invests. The certifications do matter, because the good will of the 
company is reflected by the guarantee of their product quality, efficiency and assurance. 
According to the information shown in the above tables, the use of the economical lights (LED) can 
save money. For example, using LED light with 72 watts instead of the high-pressure mercury lamp (HPL) 
with 400 watts [1] can save money equal to ($47,888) a year. 
Saving by using LED light instead of 400 watts HPL 
The saving = 400 watts / light – 72 watts / light = 328 watts / light                                                          (1) 
If one production line shade that uses at least 400 lights with 400 watts each is taken, the following 
savings can be made: 
328 watts (saving per light) X 400 lights = 131200 watts per hour = 131.2 KWh                                     (2) 
Savings per day = 131.2 KWh X 10 hrs. / Day = 1312 KWh /day                                                              (3)                         
Therefore, the watt per year savings =1312 KWh / day X 365 day / year = 478880 KWh per year, or    (4)                  
The money savings per year are: 
478880 KWh X 120 Iraqi Dinar (ID) / watt = 57,465,600 ID per year = $47,888 a year                         (5) 
8. Conclusion: 
Solar energy is one of the renewable energy sources that can produce most of the world's energy needs. 
It is clean and sustainable, thus helps to protect our environment and does not pollute our air like 
traditional forms of electrical generation fossil fuels. Solar energy has many applications such as building 
integrated PV, Cathodic protection system, Water pumping, rural electrification, Water treatment systems, 
ocean navigation aids and telecommunication and remote monitory systems.  
Solar power plants can be manufactured and installed with capacities from 100 KW to 1.0 MW for 
daytime supply as on grid and off grid, and that will reduce the pollution of the air and increasing the 
field of application. Therefore, this paper shows the possibility of lighting the production line hall and 
inventory shade by using a solar energy system with economical lighting (LEDs) by using a LED light 
with 72 watts instead of HPL light with 400 watts to reduce the consumption rate of energy (watts) as 
well as reducing the cost. The paper gave example to save about ($47 Thousand) a year by using 400 
lights in one production line hall. Using the economical lighting gives the same light intensity (Lux) with 
low LED wattages when compared with the traditional lighting. Solar energy has many advantages by 
using solar power system is quite silent system and very easy to installed, etc... It is possible to increase 
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the efficiency of the system by using a sun tracker to increase the daily output of the solar panel more 
than 34% that of the fixed panel system. By the use of an inverter can be convert the direct current (DC) 
to an alternative current (AC) system.  
Acknowledgements  
We would like to thank our families and friends for giving us their support to make this research 
possible in the difference fields. In addition, we thank all the people whom assisted us by providing 
various types of information to complete this research especially Eng. Mahmoud Shaker and Dr. Eng. 
Aziz Al-Halfy from University of Basra.    
References 
[1] Advance navigation and solar technologies, Solar Power Solutions. In:  Product catalog 2010, New Delhi: 
www.asianavaids.com, p. 3, 5, and 14.  
[2] Extreme Company for Imports and Exports, www.extremeix.com, 2011. 
[3] www.solarcellcost.com, 2011. 
[4] www.solarpanelscost.com, 2011.   
[5] www.homessolarandwindinfo.com, 2011. 
[6] Nick copes, Mario Coronel, Dominick knoll, Ruth Yomtoubian. Renewable Energy Analysis Tulane's Climate Commitment 
Environment, Society and Capitalism-spring 2010, solar photovoltaic-a proven Energy solution. Tulane University. 
http://www.green.tulane.edu /PDFs /SolarPV_GroupPaper.pdf.  2011. 
[7] Nicola M. Pearsall and Robert Hill. Photovoltaic Modules, Systems and Applications. Northumbria Photovoltaic's 
Applications Center. University of North Umbria at Newcastle, chapter 15. www.icpress.co.uk/etextbook/p139_chap15.pdf.  
[8] Said H. EL- Hefnewi. Photovoltaic's Applications and Research in Egypt and Marketability of PV in Develops Countries. 
ISESCO Science and Technology Vision, Vol. 1 – May 2005, P24. Photovoltaic Cells Department, Electronics research Institute, 
Cairo, Egypt. 
